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Ribofuranosyl Purine Derivatives 

We, Merck & Co., Inc., a corporation duly organised and existing under the 
laws of the State of New Jersey, United States of America, of Rahway, New Jersey, 
United States of America, do hereby declare the invention for which we pray that a 
patent may be granted to us, and the method by which it is to be performed, to be 
particularly described in and by the following statement: — 

This invention concerns 2,6-substituted purine-3'-alkyl nucleosides *nd processes 
for their preparation. 
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The compounds in accordance with the present invention have the formula: 

-fir 
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w wl r ie a C alkvl radical and each of R a and R„ is a hydrogen or halogen atom 
o?r h ydro^ KSno, Q- 5 alkylamino, di( Cl _ s alkyl)amino, mercapto or 
d_,, alkyl mercapto radical. 

' In preferred compounds R is a methyl or ethyl radical. ... ~ ™,:«„* 

" CoSpoSds of the present invention may be used in die P«P^aon of vanous 
3'-C~ alkyl nucleotides by their reaction with phosphorus compounds. These 
nucleotides mav be useful in the study of nucleic acid metabolism, 
nucleotides may o v> j compounds I of the present invention 

.pJ&E^SS aleady, are, methyl, ethyl, propyl, ueMm dunag 
amino, emylamino, diethylamino, propylamino, dipropylammo, chlorine, bromme, 
iodine, metliyl mercapto, ethyl mercapto, and propyl mercapto. wo-step 
The compounds of the present invention are prepared ni general by a two: tep 
process. Tlie first step in this process, Step A, is earned out by treating a 2,3,5-tn-U- 
acyl-3-Cj 3 alkyl-D-ribofuranosyl halide of the formula:— 
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15 




with ^chloromercuri 2,6-substituted purine of the formula: — 

.r— vfk 

J** 




20 



to foJrn a P-C^^-rri-O-acyW-d-., alkyI-i)-ribofuranosyl)-2,6-substituted purine 
intermediate of the formula: — 



26 




25 



IV 

where R is a Q_ 3 alkyl radical, each of R* and R, is a halogen or hydrogen atom 
or a hydroxy, C,- alkyl, acylamino or acyl Q- 5 alkylamino radical, each of R , K , 
and R'" is an acyl group and X is a halogen atom. The reaction should be carried 
out at a temperature of from 25° to 150°C, preferably from 100° to 140°C, for a 
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period of time sufficient to complete the reaction. This time is usually from about 
15 minutes to about 5 hours. It should be noted that the higher the reaction temperature, 
the quicker the reaction will be complete. The 2 3 3,5-tri-0-acyl-3-alkyl-jD-ribofuranosyl 
halides may be prepared by reacting a 5-0-acyW,2-0-isopropylidene-D-firy^-3- 
pentulofuranose with a Grignard reagent thereby forming a 5-0-acyl-l,2-0-iso- 
propylidene 3-C A _ 5 alkyl-D-ribofuranose which is subjected to acidic alcoholysis to 
produce an alkyl 5-0-acyl»3-C 1 _ 5 alkyl-D-ribofuranoside which is acylated to an 
alkyl 2,3 3 5-tri-0-acyl-3-C 1 _ 5 alkyl-D-ribofuranside and convened to the ribofuranosyl 
halide by a halogenation replacement reaction in an appropriate solvent 

2,3 1 5-Tri-0-acyl-3-alkyl-D-ribofuranosyl halides and 5~0-acyl-l,2-0-isopropyl- 
idene-3-alkyl^a-D-ribofuranoses are claimed in our copending application No. 49923 /66 
(Serial No. 1,163,102). ' 

The compounds of the present invention having The Formula V below, where 
each of R</ and R b ' is a hydrogen or halogen atom or a hydroxy, Q_ 5 alkyl, amino 
or alkyl amino radical are prepared by basic solvolysis of the 9-(2,3,5-tri-0- 
acyl-3-Q - alkyl-D-nbofuranosyl)-2,6-substituted purine intermediate compounds 
(Formula IV'). 

This reaction is illustrated as follows: — 





IV I' 

where R a ', R/, R,, R dJ R 3 R', R" 5 an d R"' are as defined above. When R 0 or 
R d m the starting material is an acylamino or acyl C 2 >_ 5 alkylamino radical it is 
converted to an ammo or alkylamino radical during the course of the reaction. 

The compounds in accordance with the present invention in which at least one 
R a and R b is a hydrogen atom can also be prepared by reacting a compound of the 




IV" 

where R, R', R" and R'" are as defined above and and R/ are a s defined for 
Rc and R* provided that at least one of R c ' and R/ is a halogen atom, with hydrogen 
in the presence of a catalyst to produce a compound of the formula : — 




10 



. w p, t," and R'" are as defined above, one of R c " and R," is a hydrogen 
where R, R ., R an ^ «< »«" hydrogen atom or a hydroxy, Q_, alkyl, 
atom and the other of Allowed by basic solvolysis to remove 

are substituted in either or both positions with a halogen atom. 
The reaction is illustrated as follows: — 
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, -p -p/ -p// r/z^r ' R ' are as defined above, R x is a alkyl radical, 
one of ^2 , and £ i mjm 

lino or" acylS^alkylamino radical it is converted to an ammo or C,_ 5 alkylamino 

^e^un^thlSvSTaving the Formulas P". where either or both 
of R/" Sd R? is a mercapto or Q-* alkyl mercapto radical are prepared by 
mercaptolysis of a compound of formula IV". 
The reation is illustrated as follows : — 



15 



20 
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IV 



where R, R', R", R'", Rc' and R/ are as defined above, R 3 is a Q_ 5 alkyl radical, 
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one of R a '" and R b "' is a mercapto or alkyl mercapto radical and the other of 
Ra'" and R b '" is a hydrogen atom or a hydroxy, Ci_5 alkyl, amino, alkylamino, 
mercapto or C 2 _ 5 alkylmercapto radical. 

When R/ or R d ' in the starting material is acylamino or acyl Q-s alkylamino 
5 it is converted to an amino or C x > 5 alkylamino group during the course of the reaction. 

When the mercaptolysis reactant is thiourea the acyl blocking groups E', R" and 
R'" are not removed and the resulting intermediate must be subjected to basic solvolysis 
in order to obtain the compounds of the present invention, compound I'". 

In general, the process of the present invention involves reacting a chloro- 
10 mercuri 2,6-substituted purine with 2 3 3,5-tri-0-acyl-3-C 1 _ 5 alkyl ribofuranosyl halide 
to form a 9-(2,3 J 5-tri-0-acyl-3-Q L _ 5 alkyl-D-.ribofuranosyl)-2,6^substituted purine. 
These intermediate compounds are then either solvolysed, aminolysed, mercaptolysed, 
or hydrogenated and solvolysed to form the compounds of the present invention. When 
mercaptolysis is carried out usbg thiourea, a further step of solvolysis must follow in 
15 order to obtain the compounds of the present invention. 

Preferably, the compounds of the present invention are obtained by reaction, in 
Step A, of a chloro-mercuric 2,6-substituted purine with a 2,3,5-tri-0-acyl-3-(C 1 _ 5 
alkyl)-D-ribofuranosyl halide, essentially stoichiometrically at a temperature of from 
25°G. to 150°G. and preferably from 100°C. to 140°C. in an appropriate solvent. 
20 The selection of the solvent is not important as long as dt is an inert solvent boiling 
in the range of 25 °C. to 150°C. Examples of such solvents are benzene, dibutyl ether, 
cyclohexane, toluene and xylene, preferably toluene or xylene. The reaction is normally 
complete in from about 15 minutes to about 5 hours depending on the selection of the 
reaction temperature. After obtaining the intermediate reaction product in Step A, 
25 these compounds are then either solvolysed, aminolysed, mercaptolysed, or hydro- 
genated and solvolysed in Step B depending upon the desired 2,6-substitutions in the 
purine portions of the compounds. 

In the case of solvolysis, the reaction may be carried out in the presence of a 
basic catalyst in an appropriate solvent at a temperature of from 5°C. to 150°C. 
30 preferably from 65 °C. to 90°C. in a reaction time of from about 15 minutes to about 
5 hours. The length of reaction time is dependent upon the temperature, the catalyst 
and the solvent. Examples of basic catalysts are alkali and alkaline-earth metal 
hydroxides and their corresponding alkoxides, solutions of ammonia, amines and 
substituted amines. Examples of the solvents are alcohols. The preferred solvent 
35 is methanol. 

In the case of aminolysis, the reaction may be carried out in the presence of a 
monoQ-5 alkyl or a di(C 1 - s alkyl)amine at a temperature of from 25°C. to 150°C 
and preferably from 85°C. to 110°C. in a reaction time of from about 15 minutes 
to about 5 hours. Examples of suitable amines are methylamine, dimethylamine, ethyl- 
40 amine, diethylamine, propylamine and dipropylamine. 

In the case of mercaptolysis, the reaction may be carried out in the presence of 
thiourea or a metal salt of a C1-5 alkyl mercaptan in a temperature range of from 
about 25°C. to about 150°C. and preferably about 65°C. to about 90°C. in a reaction 
time of from about 15 minutes to about 5 hours. Examples of the alkali or alkaline 
earth metal salts of C^ 5 alkyl mercaptans are sodium methylmercaptan, sodium ethyl- 
mercaptan, sodium isopropylmercaptan, potassium methylmercaptan and calcium 
methylmercaptan. 

In the case of hydrogenation the catalyst is preferably palladium on charcoal. 
Representative of the novel compounds of the present invention are 
50 9-(3-methyl-D-ribofuranosyl)-2-methylpurine 

9^3-memyl-D-ribofiu:anosyl)-6-methylpurine 

9-(3-methyl-D-nT)ofuranosyl)-2,6-a^ethylpurine 

9-(3-methyl-D-ribofuranosyl)-2-ethylpurine 

9-(3-methyl-D-ribofuranosyl)-6-ethylpurine 
55 9-(3-methyl-D-ribofuranosyl)-2,6-a^ethylpurine 

9-(3-methyl-D-ribofuranosyl)-2-propylpurine 

9-(3-methyl-D-ribofuranosyl)-6-propylpurine 

9-(3-methyl-D-ribofuranosyl)-2,6-dipropylpurine 

9-(3-ethyl-D-ribofuranosyl)-2-methylpurine 
60 9-(3-ethyl-D-ribofuranosyl)-6-methylpurine 

9-(3^thyl-D-ribofuranosyl)-2,6-d^emylpurine 

9-(3-emyl-D-ribofuranosyl)-2-ethylpurine 

9-(3-emyl-D-ribofuranosyl)-6-ethylpiirine 

9-(3-ethyl-D-ribofuranosyl)-2,6-diethylpurine 
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9-(3-ethyl-D-ribofuranosyl)-2-propylpurine 

9-(3-ethyl-D-ribofuranasyl)-6-propylpurine 

9-(3-ethyl-D-ribofuranosyl)-2,6-dipropylpurine 

9-(3-propyJ-D-ribafurano5yl>2-methylpuriiie 

9-(3-propyl-D-ribofuranosyl)-6-me±ylpurine 

9-(3-propyl-D-ribofuranosyl)-2,6-dimethylpurine 

9-(3-propyl-D-ribofuranosyl)-2"ethylpurine 

9-(3-propyl-D-ribofuranosyl>6-ethylpurme 

9-(3-propyl-D-ribofuranosyl;-2 3 6-diethylpurine 

9-(3-propyI-D-ribofuranosyl)-2-propylpurine 

9-(3-propyl-D-ribofuranosyl)-6-propylpurine 

9-(3-propyl-D-ribofuranosyl)-2 3 6-dipropylpurine 

9-(3-mediyl-D-ribofuranosyl)-2-aminopurine 

9-(3-methyl-D-ribafuranosyl)-6-aminopiirine 

9-(3-me±yl'D<iT3ofuranosyl)-2 a 6-diaminopurine 

9-(3-e±yl-D-ribofuranosyl>2-aminopurine 

9-(3-ethyl-D-ribofuranosyl>6-aminopurine 

9-(3-ethyl-D-ribofuranosyi>2 3 6^aminopurine 

9-(3-propyl-D-ribofuranosyl>2-aminopurine 

9-(3-propyl-D-ribofuranosyl)-6-aminopurine 

9-(3-propyl-D-ribofuranosyl)-2 ? 6-diaminopuriiie 

9-(3-methyl-D-ribofuranosyl>2-methylaniiiiopurine 

9-(3-meiiyl-D-ribofuranosyi)-6-methylaininopurine 

9-(3-methyl-D<ibofuranosyl;-2 3 6-diniethylamiiiopurine 

9-(3-ethyl-D-ribofuranosyl;-2-methylaminopurine 

9-(3^thyl-D-ribofuranosyl>6-metbylaminopurine 

9-(3-ethyl-D-ribofuranosyl)-2 J 6-dimethylaminopurine 

9-(3-methyl-D<ibofuranosyl;-2-e±ylaminopurine 

9-(3-methyl-D-ribofuranosyl)-6-ethylaniinopurine 

9-(3-methyl-D«-ribofuranosyl)-2 J 6-diethykminopurine 

9-(3^thyl-D-ribofuranosyl>2^tiiy]aminopurine 

9-(3-ethyl-D-ribofuranosyl>6^thylaminopurine 

9-(3-ethyl-D-ribofuranosyi)-2 3 6^iethyIaniinopurine 

9-(3-propyl-D-ribofuranosyl)-2-ethylaminopurine 

9-{3-propyl-D-ribofuranosyl)-6-ethylaminopurine 

9-(3-propyl-D-ribofuranosyl)-2 > 6-diethylaminopurine 

9-(3-methyl-D-ribofuranosyl)-2-hydroxypurine 

9-(3-methyl-D-ribofuranosyl)-6-hydroxypurine 

9-(3-mediyl-D<ibafuranosyl>2 J 6-dihydroxypurine 

9-(3-ethyl-D-ribofuranosyl)-2-hydroxypurine 

9-(3-ethyl-D-ribofuranosyl)-6-hydroxypurine 

9-(3-ethyl-D-ribofuranosyl)-2 5 6-dihydroxypurine 

9-(3-methyl-D-ribofuranosyl>2-methyl-6-ammopurine 

9-(3-ethyl-D-ribofuranosyl)-2-amino-6-methylpurine 

9-(3-methyJ-D"ribofuranasyl)-2~methyl-6-me±ylaminopuriiie 

9-(3-methyl-D-ribofiiranosyl)-2-methylamino-6-meiliylpurii3e 

9-(3-methyl-D-ribofuranosyl>2-amino-6-methylaminopurine 

9-(3-methyl-D-ribofuranosyl)-2-inethyl-6-hydroxypurine 

9-(3-methyl-D-Tibofuranosyl)-2-hydroxy-6-raethylpurine 

9-(3-methyl-D-ribofuranosyl)-2-amino-6-hydroxypurine 

9-(3-methyl-D-ribofuranosyl)-2-hydroxy-6-aminopurine 

9-(3-metfiyl-D-ribofuranosyl)-2-metbylam 

9-(3-methyl-D~ribofuranosyl)-2-hydroxy^-^ 

9^3-methyl-D-ribafuranosyI)-2-dimethylaminopurine 

9-(3-methyl-D-ribofiu , anosyl)-6-dimetbylaminopurine 

9-(3-methyl-D-ribofuranosyl)-2-methylamino-6-dimethylaminop^ 

9-(3-methyl-D-ribofuranosyJ)-2-niercaptopurine 

9^3-metbyl-D-ribofuranosyI)-6-inercaptopiuine 

9-(3-mediyl-D-ribofiu*anosyl)-2,6-dimercaptopurine 

9-(3-meihyl-D-ribafuranosyl)-2-raethyI-6-inercaptopurine 

9-(3-methyl-D-ribofuranosyl)-6-niethyl-2-mercaptopurine 

9-(3-methyi-D-ribofuranosyl;-2-mercapto^-me±ylmercaptopurin^ 

9-(3-methyl-D-ribofuranosyl)-2 3 6-dichloropurine 

9(3-methyl-D-ribofuranosyI)-2-chloropurine 



10 



1,163,103 7 

9-(3-methyl-D-ribofuranosyl)-2-bromopurine 
9-(3-methyl-D-ribofuranosyl)-6-bromopurine 
9-(3-methyl-D-ribofuranosyl)-6-chloropurine 
9-(3-methyl-D-ribofuranosyl)-2,6-<libromopurine. 

Compounds of the present invention have a variety of valuable uses They are 5 
capable of inhibiting ribonucleic acid (RNA) synthesis, for example, acid insoluble RNA 
synthesis, in Ehrlich ascites cells and KB cells. In in vitro tests, the growth of KB 
cells and chick embryo fibroblast cells are markedly suppressed as is the inhibition 
of hypoxanthine incorporation into acid insoluble RNA. Compounds in accordance 
with the present invention are therefore useful as anti-metabolites, as cell growth 10 
inhibitors and for the study of metabolism systems. They also demonstrate favorable 
cytotoxicity characteristics considered with their cell growth depression. 

Compounds of the present invention may also be converted to nucleotides by 
treatment with phosphoric acid derivatives in accordance with known techniques As 
15 such, they are useful in a formulation of media for selective culturing of animal tissue 15 
cells. These nucleotides may also be useful in the study of nucleic acid metabolism. 

The following examples in which "Dowex" is a trade mark illustrate the invention: 
amplifying data appear in the preparations. 

Preparation 1 

rp . Preparation of 2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide 20 
This preparation shows the synthesis of a novel starting material used in the 
preparation of the compound of the present invention. 

o oc A 9 rignard rea S ent prepared from 690 mg. (28.4 millimoles) of magnesium and 
3.85 g. (27.5 millimoles) of methyl iodide in 32 ml. of dry ether is added to a stirred 

25 solution of 1.0 g. (3.42 millimoles) of l,2-0-isopropyHdine-5-0-benzoyl^D-CTT^o- 25 
3-pentulofuranose in 100 ml. of dry ether at 5°C. After about 3 hours the reaction 
mixture is poured into a mixture of 50 g. of ammonium chloride, 200 ml. of ice and 
water, arid 200 ml. of ether. The layers are separated and the aqueous phase is 
extracted with two 150-ml. portions of ether. The dried (MgSO,) ethereal solution 

30 is concentrated to dryness and the residue (1.24 g.) is crystallized from ether. A total 30 

of 524 mg. of l,2-0-isopropylidene-5-0-benzoyl-3-methyl-^D-ribofuranose is 
obtained. 

A solution of 1.0 g. (3.25 millimoles) of l,2-0-isopropylidene-5-0-benzoyl-3- 
« me^yl^-D-nbofuranose in 25 ml. of 3% methanolic hydrogen chloride is kept at 

* h ,™ m ? utes - The h y dr ogen chloride is neutralized by the portionwise addition 35 
of 2.5 g. (30 millimoles) of sodium bicarbonate. The mixture is filtered and the solid 
is washed with methanol. The filtrate plus washings are concentrated and the residue 
is leached with three 50-ml. portions of methylene chloride. The methylene chloride 
solution is treated with a small amount of decolorizing carbon, filtered and con- 
40 centrated The residue is chromatographed on 20 g. of silica gel. Elution with ethyl 40 
acetate-chlorof orm (1 : 9) gives 290 mg. of crude methyl 5-0-benzoyl-2,3-0-isopropyl- 
/im y^-D-nbofuranoside. Further elution with ethyl acetate-chloroform 
(1:9) gives about 240 mg. of mixed products. Finally, elution with ethyl acetate- 
chloroform (1:1) gives 420 mg. (46%) of methyl 5-0-beiizoyl-3-methyl-D-ribo- 
4j furanoside as an oil. 

The 420 mg. (1.49 millimoles) of methyl 5-0-benzoyl-3-methyl-D-ribofuranoside 
from above is dissolved in 7.5 ml. of dry pyridine and cooled in an ice bath. A solution 
of 463 mg. (3.3 millimole3) of benzoyl chloride in 2.5 ml. of dry chloroform (CHCU 
™ 15 a n c ^f 1 * *™«- T ^e reaction mixture is kept at 25°C. for 24 hours 
3U and 0.5 ml. of water is added. After 30 minutes the mixture is poured onto 30 ml of 
ice and water and extracted with three 30-ml portions of chloroform. The chloroform 
solution is washed with cold 5% hydrochloric acid until the washings are acidic and 
finally with saturated -sodium chloride solution. The dried (MgS0 4 ) chloroform 
solution is concentrated to dryness and a residue of methyl 2,5-di-0-benzoyl-3- 
55 methyl-D-nbofuranoside is obtained. 

A solution of 230 mg. (0.595 rnillimole) of methyl 2,5-di-0-benzoyl-3-methyl- 
D-nbofuranoside in 3 ml. of dry pyridine is treated with a solution of 90 me, (0 64 
S ° f ^y 1 chlor V*e in 1 ml. of dry chloroform. The mixture is heated" at 
Jnor Ju T 6 I 11 ?"*. C00le ? X0 * 5 ° C -> rattrt with 0.5 ml. of water and warmed to 
40 C. The cooled mixture is added to ice and water and extracted with three 50-ml 
portions of chloroform The chloroform is washed with 10% hydrochloric acid until 
the washings are acidic and with 10% sodium bicarbonate. The dried (MgSO ^ 
chloroform layer was concentrated and the residue (370 mg.) is chromatographld on 
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15 



8 g. of silica gel. Methyl 2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranoside (280 mg.; 

95 % iS sSES d of 2 g. (4.04 millimoles) of methyl-2,3 5 5.tri-0-ben2oyl-D-ribotoan- 
oside in 10 ml of acetic acid is cooled in an ice bath and 1 ml. of acetyl bromide is 

5 a°aded foUowed- by 10 ml. of a 33% solution of hydr ogen bromide m aceuc gd. 5 
After 15 minutes at 0— 5°C. the solution is kept at 25°C. for 35 minutes ^on 
Nation Tthe solution gives a residual oil which is frerf ^of last ^-gjg 
bromide by distilling 3 portions of dry toluene and 2,3,5-tri-O-benzoyl i metnyi v 
ribofuranosyl bromide is obtained. 10 

m Preparation 2 

10 Preparation of 9-(2,3,5-tri-0-ben 2 oyl-3-me±yl-D-ribofuranosyl)-2-acetamido-6- 

hydroxypurine 

25 ml of xylene is distilled from a suspension of 5.95 g. of (0.014 M) ofcWoro- 
meriri 2lac e Sdo.6-hydrp S ypurine in 175 ml of » ™S j&SJK 15 

im a Sanlr torn to flocculent. After being refluxed ^ onejiour *e 
•jn s filtered, which removes the undissolved solids. Leaching the solids with three 50-ml. 
20 poSS 7k boiling chloroform removes additional ****g*^^S$*& 
starting chloromercuri derivatives and inorganic salts The origmal mtrate is aiiutea 
vh??wo volumes of petroleum ether and the solid whfch separates is dissolved ^ the 
chbrofom solution is dissolved in the chloroform solution obtained a bove The chloro- 
25 fo m soSion plus an additional 100 ml. is washed with two 75-niL po uons of 30 £ 25 
uotTssium iodid* solution and two 75-ml. portions of water. The dry chloroform layer 
fSS ! and 9-(2,3,5-tri-0-benzoyl-3-memyl-D<ibofuranosyl^^^ 
hydroxypurine is obtained. 

Preparation 3 * 0 

30 Preparation of 9^3>tri-0-benzoyl-3^ 

benzamidopurine 

150 ml of xylene is distilled from a suspension of 9.5 g. (19.5 rnillimoles) ot 
chlorJmerSi ISyLenzamidopurine in 500 ml of xylene The = cooled 
-US r < . cninrinn nf ? 3 5-tri-0-benzovl-3-methyl-D-ribofuranosyl bromide (from 6.9 g. 

35 U4.1 SfSes of ie tt ^i,S-°4o-benzV3 35 
of dry xylene ?s added. The reaction mixture is stirred and refluxed for 30 minutes 
T&irSZZ* is filtered and 3 g. of unreacted starting chloromercuri purme is 
recovered The filtrate is concentrated to dryness and the residual oil in 300 ml .of 
chSSm is washed with two 80-ml. portions of 30% potassium »^solution and 

40 m 80-ml. portions of water. The residual oil obtained after removal of the chloro- 
f^m is^hromatographed on a short column of 140 g. of acid washed alu- a f 
to T benzene-chloroform. Fractions are combined and concentrated giving 9-(2,3,5- 
tri-0-benzoyl-3-methyl-D-ribofuranosyl)-6-N-methylbenzarmdopurme. 



40 



Preparation 4 

45 Preparation of ^W-tri-O-benz^yl-S-methylM 

100 ml. of xylene is distilled from a suspension of 6.55 g. (16.8 millmoles). of 
chloromercuri-6-cnloropurine in 460 ml. of xylene in order to remove the last trace, 
of "7 Solution of 8.25 g. (16.8 millimoles) of ^AS-tri-O-benzoyl-S-methyl- 
D-Sanoly bromide in 40 nil. of dry xylene is added to the stared suspension 

50 at 25°C. ^mixture is refluxed for 2 hours. The hot mixture is filtered to remove 50 
insoluble material. The filtrate is concentrated to 150 ml. and diluted ^with 300 ml 
of petroluem ether and dried. The crude product « dfolved m 300 1 ml. of hot 
chloroform and washed with two 80-ml. portions of 30% potassium iodide : sofoaon 
ana two 80-ml. portions of water. The dried (MgSO,) chloroform layer is concenttated, 

55 and .9-9-(23^Vo-benzoyl-3-methyl-D-rftofuranosyl)-6-chloropurme is obtained. 55 
The product is purified by chromatography on a short alumina column in chloroform. 

Preparation 5 

Preparation of 9-(2,3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl)-2,6- 
dibenzamidopurine , 
60 100 mL of xylene is distilled from a suspension of 5.01 g. (8.43 millimoles) of 60 

chloromercuri ^ndibenzamido purine in 370 ml. of xylene to remove last traces of 



15 
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water. The suspension is cooled to room temperature in a solution of 4.15 g. (8.43 
millimoles) of 2 3 3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide in 37 ml. of dry 
xylene is added while the suspension is being stirred. The mixture is refluxed for 
2 hours and filtered hot which removes insoluble material. The filtrate is diluted with 

5 400 ml. of petroleum ether and cooled in an ice bath. The solid is removed and dried." 5 
The product is obtained as a complex with mercuric halide. The product is dissolved 
in 100 ml. of chloroform and washed with two 40-ml. portions of 30% potassium 
iodide solution and two 40-ml. portions of water. The dried (MgSOJ chloroform 
solution is concentrated at reduced pressure to give 9-(2 5 3,5-tri~0-benzoyl-3-methyl- 

10 D-ribofuranosyl)-2,6^di-beiizamido purine. " 10 

Preparation 6 
Preparation of 9<2,3,5-tri-0-benzoyl-3-memyl-D-ribota^ 
A suspension of 317 g. (10 millimoles) of chloromercuri 6-methylpurine [Davoll 
and Lowy, J. Am. Chem. Soc. 73 1650 (1951)] in 200 ml. of xylene is dried by 
distilling about 50 ml. of xylene. The cooled suspension is treated with 5.39 g. (10 15 
millimoles) of 2,3 5 5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide dissolved in 
30 ml of dry xylene. The mixture is stirred and refluxed for 2 hours and while hot. 
it is filtered to remove insoluble material. The filtrate is diluted with 4 volumes of 
petroleum ether and, after being cooled for about 2 hours in an ice bath, the mixture 
20 is filtered. The solid is dissolved in 200 ml. of chloroform and washed with two 20 
30-ml. portions of 20% aqueous potassium iodide solution. The chloroform layer is 
dried (anhydrous MgSO. ; ) and concentrated to a residue of amorphous 9-(2 3 3,5-tri- 
0-benzoyl-3-methyl-D-ribofuranosyl)-6-methylpurine. 

Preparation 7 

25 Preparation of ^-9<2,3 ? 5-tri-0-beiizoyl-3-memyl-D-ribofuranosyl)-6-benzamidopurine 25 
A suspension of 1.92 g. (4.04 millimoles) of finely ground chloromercuri 6- 
benzamidopurine in 170 ml. of xylene is dried by distilling 90 ml. of xylene. The 
mixture is cooled and a solution of ^-2 3 3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl 
bromide [made from 2.0 g. (4.04 millimoles) of ,/9-methyl 2,3,5-tri-0-benzoyl-3- 

30 methyl-D-ribofuranoside] in 20 ml. of dry xylene is added. The mixture is stirred 30 
and refluxed for 40 minutes. The hot mixture is filtered and the solid is washed with 
25 ml. of hot xylene. The filtrate and washings are diluted with 400 ml. of petroleum 
ether, and after being kept at 5°C. for 20 hours, the mixture is filtered. The solid 
is dissolved in 150 ml. of hot chloroform and the solution is washed with two 30-ml. 

35 portions of 30% potassium iodide solution and two 30-ml. portions of water. Con- 35 
centration of the dried chloroform layer gives amorphous product which is cromato- 
graphed on 40 g. of alumina in benzene-chloroform (1:9). Fractions showing only 
one zone (R, 0.28) after thin layer chromatography on alumina in the same solvent 
mixture are combined and concentration of the solvent gives 920 mg. of j£-9-(2,3,5- 

40 tri-0-benzoyl-3-metliyl-D-ribtmiranosyl)-6-benzamidopurm as an amorphous solid. 

Example 1 

Preparation of t /?-9-(3-methyl>D~ribofuranosyl>6-dimethylaminopurine 
A suspension of 1.0 g. (1.6 millimole) of ^-9-(2 3 3,5-tri-0-benzoyl-3-methyl- 
D-nboniranosyl)-6-chloropurine as prepared in Preparation 4 in 25 ml. of methanol 
containing 6.5 g. of dimethylamine is heated for 10 hours in a sealed tube at 100°C. 
The solution is concentrated at reduced pressure and the residue is dissolved in 25 ml. 
of water. The water solution is washed with five 8-ml. portions of benzene and then 
treated with 2 g. of Dowex II— X8 which is a strongly basic anion exchange resin 
having a styrene divinylbenzene polymer matrix and containing quaternary ammonium 
3U groups. It has an average particle size in the range of 50-100 mesh. It is manufactured 
by the Dow Chemical Co. of Midland, Michigan (See Pate 1576, 7th Ed., Merck 
Index, Merck & Co., Inc., Rahway, N. J. The resin is filtered and washed with three 
25-ml. portions of water. The filtrate is concentrated to dryness and £-9-(3-methyl- 
D-ribofijranosyl)-6-dimetJiylammopurine is obtained. 

^ Example 2 

t Preparation of 9-(3-memyl-D-ribofuranosyl)-2,6-diaminopurine 
A mixture of 1.2 g. (1.4 millimoles) of 9-(2,3,5~tri-0-benzoyl-3-methyl-D- 
nbofuranosyl)-2,6-diT3enzarmdopurine as prepared in Preparation 5 in 12 ml of dry 
methanol is treated with a solution of 97 mg. of (4.2 millimoles) of sodium in 12 ml 
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of methanol. The mixture is refluxed for 3 hours and the resultant -solution is con- 
centrated at reduced pressure. The residue is dissolved in 24 ml. of water and tne 
pH is adjusted to about 6.5. The aqueous solution is extracted with five lu-rm. 
portions of chloroform to remove ethyl benzoate and concentrated at reduced pressure 
to a residue containing 9-(3-memyl-D-ribofuranosyl)-2,6-dianiinopurme. 

Example 3 

Preparation of ,S-9-(3-methyl-D-nT3ofuranosyl)-purine-6-thiol 
A suspension of 1.25 g. (2.0 rniUimoles) of £-9<2 3 3,5-txi-0^ 
D-ribofuranosyl)-6-chloropurine 3 prepared as in Preparation 4, and 307 mg.^ (4.U 
rniUimoles) of thiourea in 3 ml. of ethanol is refluxed for 40 minutes. After 5 minutes 
a clear colorless solution is obtained which becomes yellow in 15 minutes and shortly 
thereafter colorless crystals of £-9-(2A5-tri-0-benzoyl-3-m^^ 
purine-6-thiol crystallize out of solution. . 

A suspension of 400 mg. (0.65 rniUimoles) of j8-9<2 a 3>m-0-benzoyl-3-memy^ 
D-ribofuranosyl)-purine-6-thiol in 3.5 ml. of dry methanol is treated with a solution 
made from 19.5 mg. of sodium and 3.5 ml. of dry methanol is added Complete 
-solution occurs immediately. The solution is refluxed for three tours. The solution 
is concentrated by distillation at reduced pressure and the residue is dissolved in 
6 ml. of water and the pH of the solution is adjusted to 9 with acetic acid and the 
aqueous mixture is extracted with four 1.5 ml. portions of methylene chlonde. Ine 
water layer is concentrated by distillation to a volume of 4 ml. and the pH is adjusted 
to 4 with acetic acid. The concentration of the solution gives a residue containing 
^-9-(3-niethyl-D-ribofuranosyl)-purine-6-thiol. 

Example 4 

Preparation of 9<3-methyl-D-ribofuranosyl)-6-methylarninopurine 
A mixture of 1 g. (1.63 rniUimoles) of 9-(2 3 3,5-tri-0-benzoyl-3-memyl-D- 
ribofuranosyl)-6-chloropurine and 8g. of methylamine in 25 g. of dry methanol is 
heated for ten hours at 100°C. in a sealed tube. The solution is concentrated to dryness 
at reduced pressure and the residue is dissolved in 25 ml. of water. The water solution 
is washed with two 5-ml. portions of benzene. The aqueous layer is stirred for 2.5 
hours with 3.5 grams of moist Dowex II— X8 (see Example 1), during which time 
the pH of the solution rises from 7 to 9. The resin is removed and washed with three 
15-ml. portions of water. The filtrate and washings are concentrated to a residue 
containing 9-(3-methyl-D<ibofuranosyl)-6-methylaminopurine. 

Example 5 

Preparation of 9-(3-methyI-D-ribofuranosyl) purine 
A solution of 1 g. (1.63 rniUimoles) of 9-(2 3 3>5-m-0-benzoyl-3-methyi-D- 
ribofuranosyl)-6-chloropurine in 17 ml. of dioxane with 80 mg. (2.0 rniUimoles) of 
magnesium oxide and 0.5 g. of 5% palladium on charcoal catalyst is shaken for 98 
hours in an atmosphere of hydrogen at 25°C The mixture is filtered and concentrated 
by distillation at reduced pressure to a residue containing 9-(2 3 3,5-tri-0-benzoyl-3- 
methyl-D-ribofuranosyl)purine. ^ t f _ 

A solution of 400 mg. (0.70 rniUimoles) 9-(2 5 3,5-m-0-benzoyl-3-methyl-D- 
ribofuranosyl)purine in 8 ml. of dry methanol is treated with a solution made from 
23 mg. (1 mg. atom) of sodium and 8 ml. of dry methanol. The pale yeUow solution 
is refluxed for 3 hours and concentrated to dryness at reduced pressure. The residue 
is dissolved in 15 ml. of water and the pH is adjusted to 6.5 with acetic acid. The 
solution is extracted with four 5-ml. portions of chloroform and the water phase is 
concentrated to dryness at reduced pressure to a residue containing 9-(3-methyl-D- 
ribofuranosyl)purine. 

Example 6 

Preparation of ^^-methyl-D-ribofuranosy^guanine 
About 25 ml. of xylene is distiUed from a suspension of 5.95 g. (0.014 mole) 
of chloromercuri 2-acetamido-6-hydroxypurine in 175 ml. of xylene in order to 
remove last traces of water. The suspension is cooled to 25°C. and /?-2 3 3 5 5-tri-0- 
benzoyl-3-methyl-D-ribofuranosyl bromide (prepared from 6.85 g. (0.014 mole) of 
C-methyl 23 3 5-tri-0-beri2X)yl-3-memyl-^-D-riTDofm^noside) in 25 ml. of dry xylene 
is added. The mixture is stirred and heated. At about 50°C. to 100°C. the solid 
changes from a granular form to flocculent. After being refluxed for 1 hour the hot 
mixture is filtered which removes undissolved solvent. Inching the solid with three 
50-ml. portions of boUing chloroform removes additional soluble product and leaves 
the insoluble starting cUoromercuri derivative and inorganic salts. 
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The original filtrate is diluted with 2 volumes of petroleum ether and the solid 
which separates is dissolved in the chloroform solution obtained above. The chloro- 
form solution (plus an additional 100 ml.) is washed with two 75-ml. portions of 30% 
potassium iodide and one 75-ml. portion of water. The dried chloroform layer is 
5 concentrated and a crude mixture of ^-9-(2,3,5-tri-0-benzoyl-3--methyl"D-ribofuran-- 5 
osyI)-2-acetamidohypoxanthine is obtained as a glass and purified by column chromato- 
graphy. 

A suspension of 800 mg. (1.23 millimoles) of ,|3-9-(2 3 3 ,5-tri-O-benzoy 1-3 -methyl- 
D-ribofuranosyl)-2-acetarnidohypoxanthine in 8 ml. of dry methanol is treated with 
10 a solution made from 105 mg. (4.5 mg. atom) of sodium and 8 ml. of dry methanol 10 
and the mixture is refluxed for two hours. The mixture is concentrated to dryness. 
The residue is dissolved in 35 ml. of water and the pH is adjusted to 7 by the addition 
of acetic acid. The clear solution is washed with three 8-ml. portions of chloroform 
and the aqueous layer is concentrated to a residue of ^-9-(3-methyl-D-ribofuranosyl) 
15 guanine. ' 15 

Example 7 

Preparation of (ff-9-(3-methyl-D-ribofuranosyl)-6-chloropurine 

A solution of 479 mg. (0.1 mole) of ^^^-tri-O-benzoyl-S-methyl-D- - 

ribofuranosyl)-6-chIoropurinej as prepared in Preparation 4, in 20 ml. of cold methanol 
20 containing 2 grams of anhydrous ammonia is kept at 5°C. for 20 hours. The solution 20 
is concentrated at reduced pressure and at a temperature of less than 20°C. The 
residue is recrystallized from methanol to give j|&-9-(3-meiliyl-D-ribofuranosyl)6-chloro- 
purine. 

Example 8 

25 Preparation of 9-(3-methyl-D-ribofuranosyl)-6-methylamino purine 25 

About 150 ml. of xylene is distilled from a suspension of 9.5 g. (19.5 millimoles) 
of chloromercuri-6-N-methyl-ben2amido purine in 500 ml. of xylene. The mixture 
is cooled and a solution of 2 5 3 5 5-tri-0-benzoyl-3-methyl-D-ribofuranosyl bromide 
(from 6.9 g. (14.1 millimole) of methyl 2 3 3,5-tri-0-benzoyl-3-methyl-^D-ribofuran- 

30 oside) in 50 ml. of dry xylene is added. The reaction mixture is stirred and refluxed 30 
for 30 minutes. The hot mixture is filtered and 3 grams of unreacted starting chloro- 
mercuri purine is recovered. The filtrate is concentrated to dryness and the residual 
oil in 300 ml. of chloroform is washed with two 100-ml. portions of 30% potassium 
iodide and two 100-ml. portions of water. The residual oil obtained after removal 

35 of the chloroform is chromatographed on a short column of 140 g. of acid-washed 35 
alumina in benzene-chloroform (1:9). Fractions containing only product are com- 
bined and concentrated giving 9-(2 3 3,5-tri-0-benzoyl-3-methyl-D-ribofuranosyl)-6-N- 
methylbenzamidopurine as a glass. 

A suspension of 3.9 g. (5.55 millimoles) of 9-(2,3,5-tri-0-benzoyl-3-methyl-D- 

4y ribofuranosyl)-6-N-methyl-benzamidopurine in 40 ml. of dry methanol is treated with 40 
a solution made from 175 mg. (7.6 mg. atom) of sodium in 40 ml. of dry methanol 
and the solution is refluxed for 3.5 hours. The methanol is removed and the solution 
of the residue in 76 ml. of water is neutralized (pH 7.0) with acetic acid and washed 
with three 10-ml. portions of chloroform. The aqueous layer is concentrated by 

45 distillation to a residue of 9-(3-methyl-D-ribofuranosyl)-6-methylaminopurine. 45 

Example 9 

Preparation of 9-(3-methyl-D-ribofm , anosyl)-6-ethylaminopurine 
A solution of 2.0 g. (3.26 millimoles) of 9-(2,3 3 5-tri-0-benzoyl-3-methyl-D- 
ribofuranosyl)-6-chloropurine as prepared in Preparation 4 3 in 30 ml. of ethanol 
DU containing 12 ml. of ethyl amine is heated in a sealed tube at 100°C. for 10 hours. 50 
After removing the solvent, the residue is dissolved in 60 ml. of water and extracted 
with three 15-mL portions of ether. The aqueous layer (pH 6.5) is stirred for 1 hour 
with 2.5 g. of Dowex II— X8 (see Example 1). The resin is removed and washed 
with four 10-ml. portions of water. The combined filtrate and washings are con- 
55 centrated to a residue of 9-(3-me%l-D-ribofuranosyl)-6-ethylammopurine. 55 

Example 10 

Preparation of 9-(3-methyl-D-ribofuxanosyl>6^me%lthiopurine 
A boiling mixture of 605 mg. (2 millimoles) of 9-(3-methyl-D-ribofuranosyl)- 
6-chloropurine, as prepared in Preparation 4, in 30 ml of anhydrous methanol is 
60 treated with a solution prepared by saturating 20 mL of 0.1 N sodium methoxide in 60 
methanol with methyl mercaptan. After being refluxed for about 30 minutes the 
solution is cooled and concentrated to dryness. The residue is dissolved in hot water 
and on cooling, 9-(3-meiiyl-D-ribofuranosyl)^-methylthiopurine separates. 
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Example 11 

Preparation of 9-(3-methyl-D-ribofuranosyl)-6-methylpurine 
A mixture of 590 mg. (1 millimole) of 9^3,5-tri-O-benzoyW-methyl-p. 
ribcturanosyl)-6-methylpurine, as prepared in Preparation 6, and 50 ml. of dry 
5 methanol is treated with a solution prepared from 23 mg. (1 mg. atom) of sodium 
and 10 ml. of dry methanol. The mixture is refluxed for 4 hours and concentrated 
ro dryness. The residue is dissolved in 50 ml. of water and neutralized (pH 7) with 
acetic acid. When the water layer is concentrated to a small volume and cooled, 
9-(3-methyl-D-ribofuranosyl)-6-methylpurine precipitates. 

10 Example 12 

Preparation of £-3'-methyladenosine 
A mixture of 1.26 g. (1.8 millimoles) of ^-9-(2 3 3,5-tri-0-benzoyl-3-methyl-^- 
D-ribofuranosyl) 6-benzamido purine as prepared in Preparation 7 and 13 ml. ot 
dry methanol is treated with a solution of sodium me±oxid2 prepared from 70 mg. 

15 (3 millimoles) of sodium and 3 ml. of methanol. After the mixture is refluxed for 
2 hours, it is concentrated and the residue is dissolved in 50 ml. of water. The pH is 
adjusted from 11.5 to 5.2 with a few drops of acetic acid. The solution is extracted 
with five 20-ml. portions of chloroform and the water layer is filtered and concentrated 
to dryness. The residue is dissolved in methanol and 430 mg. of impure amorphous 

20 product is precipitated with ether. The filtrate is concentrated to dryness and the 
residue is crystallized from a water solution. Recrystallization from 0.7 ml. of water 
gives 126 mg. of 3 / -methyladenosine. , . . 

The following Table demonstrates the ability of one of the compounds of the 
present invention to inhibit nucleic acid biosynthesis. The method employed for the 

25 hypoxanthine test is that described by H. T. Shigeura and C. N. Gordon m Journal 
o! Biological Chemistiy, 237, 1932 (1962). The method employed for the cytotoxicity 
is that described by C. O. Getterman, et al Journal of Medicinal Chemistry Volume 8, 
Page 664, 1965. . 

The results of this test are shown in the following Table I. 

Table I 
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15 



20 



25 



Hypoxanthine-8-C 14 
Incorporation into Acid 
Insoluble RNA 



v/mL 



Cytotoxicity 
(ED 50 , y/ml) 



o/ Q KB Chick Embryo 

Inhibition Cells FibroblastCells 



9-(3-Methyl-D- 100 16 

ribofuranosyI)-6-amino 50 9 
purine 



3—10 



10—30 



The results shown in the foregoing Table I are expressed as percent inhibition of the 
incorporation of hypoxanthine-8-C 14 as compared to a controlled experiment carried 
out without the inhibitor. The cytotoxicity of the compound of the present invention 
was determined by using chick embryo fibroblast cells and KB cells. In this test the 
KB cells are tumor cells and the chick cells are normal cells and it is of particular 
interest that the compound of the present invention was more effective in inhibiting 
the growth of the tumor cells than the chick cells. It will be noted from the Table 
tiiat the compound of the present invention is about three times as active in KB cells 
as in the chick embryo system. 
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WHAT WE CLAIM IS : — 

1. A compound of the formula : — 




10 



where R is a C Wl alkyl radical and each of R a and R b is a hydrogen or halogen atom 
or a hydroxy, alkyl, amino, alkylamino, diCQ^ alkyl)amino, halo, mercapto 
or alkyl mercapto radical. 

2. A compound according to claim 1 in which R is a methyl radical. 

3. A compound according to claim 1 in which R is an ethyl radicalr 

4. ii&-3'-methyladenosine. 

5. ^-9-(3-Methyl-D-ribofuranosyl)guanine. 

6. ,^-9-(3-Methyl-D-ribofuranosyl)-purine-6-thiol. 

7. The process that comprises A reacting a compound of the formula : — 



10 




15 



where each of R', R" and R'" is an acyl group and X is a halogen atom with a 
compound having the formula : — 



15 




where each of R 0 and R,, is a halogen or hydrogen atom or a hydroxy, Q_ s alkyl, 
acylamino or acyl d_ 5 alkylamino radical to produce a compound of the formula: — 




IV 

20 where R, R., R< l5 R', R" and R"' are as defined above and, 2 0 
B (a) when^ each of R<, and Ra is a hydrogen or halogen atom or a hydroxy, Ci_ s 
alkyl, acylamino or acyl Q^, alkylamino radical subjecting compound IV to basic 
solvolysis or; 

(b) when one of R* and R* is a halogen atom and the other of Re and R d is a 
25 hydrogen or halogen atom or a d-o alkyl, acylamino or acyl Q_ 5 alkylamino radical 25 
subjecting compound IV to aminolysis, mercaptolysis or hydrogenation and solvolysis, 
to produce a compound as claimed in claim 1, in which process if R e or Rd in com- 
pound IV is an acylamino or acyl d_ s alkylamino group it is convened to an amino 
or d_ 5 alkylamino group during step B. 
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S A process according to claim 7 in which Step (b) is solvolysis and the solvolys- 
ing agent is an alkali or alkaline-earth metal hydroxide or alkoxide, a solution ol 
ammonia an amine or a substituted amine in a Q-a alcohoL _ 

9. A process according to claim 7 or 8 in which the solvolysis is carried out at a 
5 temperature of from 65° to 90°C. . . . , ^ 

10. A process according to claim 7 m which Step (b) is aminolysis and the 
aminolysing agent is a C x - 5 alkylamine or a diCQ.s alkyl) amine _ 

11. A process according to claim 7 or 10 in which the aminolysis is carried out 

at a temperature of from 85° to 110°C. |0 
10 12 A process according to claim 7 in which Step (b) is mercaptolysis and the w 

mercaptolysing agent is thiourea or an alkali or alkaline-earth metal salt of a U- 5 
alkyl mercaptan, provided that if the mercaptolysing agent is thiourea it is necessary 
to subject the product to solvolysis to produce a compound >as claimed m claim 1. 
13. A process according to claim 7 or 12 in which the mercaptolysis step is 
ic carried out at a temperature of from 65° to 90°C. . 
13 H A process according to claim 7 in which Step (b) is hydrogenation followed 

by solvolysis in which palladium on charcoal is used as a catalyst in the hydrogenation 

StePv l5; A process according to any one of claims" 7— 14' in which Step (a) is carried - 
on out using stoichiometric quantities of the purine and ribofuranosyl halide compounds. 20 
^ 16. A process according to any one of claims 7—15 in which Step (a) is earned 

out at a temperature of from 100° to 140°G ^ 

17. A process according to any one of claims 7—16 in which Step (a) is carried 
out in benzene, dibutylether, cyclohexane, toluene or xylene. 

18. A process according to claim 7 in which Step (a) is carried out at a tern- 25 
perature of from 25°C, to 50°C, for a period of time from about 15 minutes to 
about 5 hours in the presence of a solvent; the basic solvolysis is carried out at a 
temperature of from 5°C, to 150°C, for a period of time from about 15 minutes to 
about 5 hours; the aminolysis is carried out at a temperature of from 25°C., to 
150°G, for a period of time from about 15 minutes to about 5 hours; and the 30 
mercaptolysis is carried out at a temperature of from 65 °C, to 90°C, for a period 

of time from about 15 minutes to about 5 hours. 

19. The process that comprises treating jff-2,3,5-tri-0-benzoyl-3-metnyl-I}- 
ribofuranosyl bromide with chloromercuri 6-benzamidopurine in the presence of xylene 

at reflux for about 40 minutes and then held at 5°G, for about 20 hours to produce 35 
tf-9-(2,3,5-tri-0-beiizoyl-3-methyl^ and reflux- 

ing said ^-9-(2,3,5-tri-0-benzoyl-3-methyii8-i>-ribofuranosyl)-6-benzamidopurme 
with sodium methoxide for about 2 hours in methanol to produce ^.'-methyladenosine. 

20. A process according to claim 7 substantially as hereinbefore described in any 
one of the examples. 40 

21. A compound according to claim 1 when prepared by a process according to 
any one of claims 7—20 or by an obvious chemical equivalent of such a process. 

For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9, Staple Inn, 
London W.C.1. 
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